baryons are reconstructed with transverse momentum p T > 10 GeV and pseudorapidity |η| < 2.1.
→ μ + μ − 0 was performed by LHCb [8, 9] following observation of this decay by the CDF experiment [10] at the Tevatron collider. However, no results for the decay mode 0 b
→ ψ(2S)
0 have yet been reported, although a measurement of the decay properties would be useful for verification of theoretical predictions [11] . uncertainty of approximately 0.1 [11] .
E-mail address: atlas.publications@cern.ch. 1 Hereafter, charge conjugation is implied, unless explicitly stated otherwise. baryons are reconstructed with transverse momentum p T > 10 GeV and pseudorapidity |η| < 2.1.
The ATLAS detector, data and Monte Carlo simulation samples
A detailed description of the ATLAS detector can be found elsewhere [15] . A brief outline of the components most relevant to this analysis is given below.
The ATLAS inner detector (ID) has full coverage age field of 0.5 T in the barrel region (|η| < 1.05) and 1 T in the end-cap regions (1.05 < |η| < 2.7).
The ATLAS detector has a three-level trigger system [16] : the hardware-based Level-1 system and the two-stage High Level Trigger (HLT). For this measurement, dimuon triggers are used. At Level-1, the dimuon triggers search for patterns of MS hits corresponding to dimuons passing various p T thresholds. Since the rate from the low-p T dimuon triggers was too high, prescale factors were applied to reduce their output rates. The data sample used in this analysis was collected using three dimuon triggers with p T thresholds of 4 GeV for both muons, 4 GeV and 6 GeV for the two muons, and 6 GeV for both muons. At the HLT, the dimuon triggers used require muons with opposite charges and dimuon mass in the range 2.5 < m(μ + μ − ) < 4.3 GeV.
This analysis uses 20.6 fb −1 of proton-proton collision data with a centre-of-mass energy of 8 TeV recorded by the ATLAS detector at the LHC in 2012. The uncertainty on the integrated luminosity is ±2.8%. It is derived following the same methodology as that detailed in [17] . The event sample is processed using the standard offline ATLAS detector calibration and event reconstruction code. There are typically a few primary vertex candidates in each event due to multiple collisions per bunch crossing. Only events with at least four reconstructed tracks with p T > 0.4 GeV and at least one reconstructed primary vertex candidate are kept for further analysis.
To model inelastic pp events containing 
0 (pπ − ) decay are modelled using the helicity amplitudes measured by ATLAS [2] . For the
0 (pπ − ) decay, the helicity amplitudes are set to the predicted values [11] .
Event and 0 b
candidate selection
Charmonium candidate selection
Events are required to contain at least two muons identified by the MS with tracks reconstructed in the ID. The reconstructed muons are required to match the muon candidates identified by the trigger. The muon track parameters are taken from the ID measurement alone, since the MS does not significantly improve the precision in the momentum range relevant for the charmonium measurements presented here. To ensure accurate measurements, each muon track must contain at least six SCT hits and at least one Pixel hit. Muon candidates satisfying these criteria are required to have opposite charges and a successful fit to a common vertex 
• |z 0 (p)| < 25 mm, where z 0 (p) is the proton longitudinal impact parameter with respect to the dimuon vertex. MC studies show the requirement produces no loss of signal.
• (dimuon) vertex.
•
• τ ( candidate is selected as the actual primary vertex.
• P( and B 0 topologies, respectively. 4 The transverse decay length of a particle is the transverse distance between the primary or production vertex and the particle decay vertex projected along the transverse momentum of the particle. The muon transverse momenta and pseudorapidities are required to be in the ranges with high values of the trigger and reconstruction acceptances: 
Table 1
The numbers of signal events, N sig , signal masses, m sig , and signal widths, σ sig , obtained by the fits (see text). Only statistical uncertainties are shown. mass is calculated using the mass-difference method. In the case that the dihadron mass is fixed to the 0 mass, the 0 b mass is calculated signals are reconstructed with numbers of signal events compatible with those in Table 1 . signal events because the backgrounds are partly due to genuine charmonium and 0 states. 
Measurement of the 0 b
branching ratio
The numbers of 0 b signal events in the two decay modes, reported in Table 1 , are corrected for detector effects and selection efficiencies as N cor = N sig /A, where N cor is the corrected number and A is the MC acceptance. The MC events with the ψ(2S)/ J /ψ muons having transverse momenta above 3.5 GeV and pseudorapidities within ±2.5, and 0 transverse momentum above 1 GeV, passed through the detector simulation and event reconstruction, are used to correct the numbers of signal events in the fiducial range, defined as follows: 
The acceptances of the latter corrections are 7.57 ± 0.06(stat)% and 9.61 ± 0. 
where B is the branching fraction of the corresponding charmonium decay to a lepton pair. In the case of J /ψ , the branching
0.00789 ± 0.00017 is used, assuming lepton universality, because it is measured with better precision than in the muon channel,
Five groups of systematic uncertainty sources are considered. The effect of each group on the measured ratio, obtained by adding in quadrature the effects of independent sources, is shown in parentheses:
• Dependence on the • Dependence on the 
helicity amplitudes to those measured by ATLAS for the
• The uncertainty of the signal extraction procedures (±2.8%). • The uncertainty originating from the MC statistical uncertainty (±1.3%).
• The uncertainty of the charmonium branching fractions
The measured branching ratio of the two 
